At the same time, we also performed Rietveld refinement processing on samples by choosing different CIF data bases to check the cation ratios. Here we take sample 
Evidence for weak electronic phase separation
In our measurements, we always use the cooling-warming cycle measurements of the M-T and ρ-T curves to justify whether significant phase separation exists in these samples or not. As exampled in the SFig. 3, the almost overlapped M-T and ρ-T curves measured in the cooling and warming sequences indicate no remarkable phase separation over the whole T-range. Such a phase separation would be expected to generate remarkable thermal hysteresis at least in the low-T range. In addition, no specific anomaly of M-T and ρ-T curves below 90K (including nearly 43 K) can be seen. This excludes possible existence of Mn 3 O 4 in the samples. Therefore, one may conclude that such phase separation if any is not dominant in our samples. In addition, we measured the ρ-T and M-T curves over 2 K~350 K for all the samples 3 with y≤0.5. Here, T 2 marks the weak charge-ordering as identified from the ρ-T curves.
SFig. 4. Re-plotting the M-T and ρ-T data shown in Fig. 4 of the manuscript. Here the covered T-range is from 2K to 350K. No MIT transition can be seen at x>=0.25 over the whole T-range.
